The coefficients of the R " 6 and R ~8 terms in the series representation of the dispersion interaction between two hydrogen molecules and between two nitrogen molecules are calculated by a simple variation method. The agreement with available calculations is encouraging.
I. INTRODUCTION
The anisotropy of the dispersion interaction plays a role in many phenomena such as orientational ordering, librational motion, and rotational relaxation processes. 1 For the leading term which is due to the dipole-dipole interaction, London 2 presented a simple approximate expression which connects the anisotropic dispersion interaction parameters with the anisotropy of the static polarizability. 3 Starting from the Casimir-Polder integral formula 4 more refined theoretical and semiempirical calculations of the dipole dispersion forces : I between linear molecules have been undertaken. 5 Recently Meyer 6 and Mulder et al. 1 ' 9 have calculated in addition to the R~6 (dipole) contribution the A" 8 and A" 10 terms in the series representation between two hydrogen molecules 6 * 7 and between two nitrogen molecules, 8 using sum over transition moments techniques. It is the purpose of the present paper to show that the simple Kirkwood variation method 9 yields results for the higher order dispersion interactions between linear molecules that agree rather well with the elaborate calculations mentioned above.
II. DISPERSION INTERACTION AND DYNAMIC POLARIZABILITIES
Expanding the interaction potential between two linear molecules A and B in a multipole series 10 and using second order perturbation theory one obtains for the dispersion energy a result that can be written in the form 
8 term contains a contribution due to the dipole-quadrupole interaction ("quadratic terms") and contributions that are due to the mixing of the dipole-dipole interaction and the dipole-octopole term ("cross terms"). The Isotropie part is exclusively due to the dipole-quadrupole interaction C(110;220;0) = + 2ai 1 (f«)}{a 2°2 (f«) + 2a| 2 (i|) + 2a 2 « 2 (»|)}d| .
The orientational dependent part of the A" 8 term that originates from the dipole-quadrupole interaction is specified by the following coefficients: Thus the calculation of the dispersion interaction between linear molecules can be reduced to the calculation of the appropriate dynamic multipole polarizabilities a™,«(w).
III. VARIATIONAL CALCULATION OF DYNAMIC POLARIZABILITIES
Consider a molecule placed in an external time-dependent field. This leads to the appearance in the Hamiltonian of a perturbation operator that can be written as
The multipole operator Q lm is defined as
where the summation runs over the electrons of the system. Owing to the presence of the perturbation the expectation value of the multipoles changes. In first approximation (linear response) this can be expressed in the form 
where Xi»m( w ) is determined by the first order perturbation equation
Formally this equation can be solved by expanding Xj» m (w) in the eigenfunctions of # 0 . One then obtains
;
where the oscillator strength (/n.)" 0 is given by
Equations (6) and (7) 
Using elementary matrix theory one can write the dynamic multipole polarizabilities given by Eq. (13) in the form 
IV. RESULTS AND DISCUSSION
The simplicity of the variational procedure for the calculation of dynamic polarizabilities outlined in the previous section lies in the fact that the strength factors and effective excitation energies can be calculated using standard techniques from matrices the elements of which are moments of the ground state electron density. For the hydrogen molecule the required moments have been calculated from the accurate wave function obtained by Newell 14 and for the nitrogen molecule an accurate SCF wave function was used for this purpose. 15 In Table I we present the strength factors and effective excitation energies for the dynamic multipole polarizabilities for H 2 and N 2 . In Table II we compare the static polarizabilities that follow from the data presented in Table I to the values obtained by Meyer 6 and Mulder et al. 7> 8 For hydrogen the values presented by Meyer are the most accurate and we see that the results obtained here lie somewhat below these values which is due to the variational character of our calculation. In Table III we present the dispersion force coefficients C(l a l' a L a ; l b l' t L b ;M) that are calculated using the formulae given in Sec. II with the dynamic polarizabilities given in Table  I . In order to compare our results with Meyer and Mulder et al. 7 ' 8 it is useful to write the dispersion interaction in the following form: In Table IV we present the anisotropy parameters yL a L b M ( w = g^ g^ an( j compare them with the results obtained by Meyer 6 (who only calculated the quadratic terms) and Mulder et al. 7 ' 8 We see that the overall agreement is indeed satisfactory except in the case of the (y To conclude we see that the generalized Kirkwood method used here yields results for the higher order anisotropic dispersion interaction parameters that are of comparable accuracy as those provided by sum over states procedures.
